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Background: The objectives of this paper are: (1) to study the feasibility and relative benefits of integrating the
prevention of parent-to-child transmission (PPTCT) component of the National AIDS Control Program with the
maternal and child health component of the National Rural Health Mission (NRHM) by offering HIV screening at the
primary healthcare level; and (2) to estimate the incremental cost-effectiveness ratio to understand whether the
costs are commensurate with the benefits.
Methods: The intervention included advocacy with political, administrative/health heads, and capacity building of
health staff in Satara district, Maharashtra, India. The intervention also conducted biannual outreach activities at
primary health centers (PHCs)/sub-centers (SCs); initiated facility-based integrated counseling and testing centers
(FICTCs) at all round-the-clock PHCs; made the existing FICTCs functional and trained PHC nurses in HIV screening.
All “functional” FICTCs were equipped to screen for HIV and trained staff provided counseling and conducted HIV
testing as per the national protocol. Data were collected pre- and post- integration on the number of pregnant
women screened for HIV, the number of functional FICTCs and intervention costs. Trend analyses on various
outcome measures were conducted. Further, the incremental cost-effectiveness ratio per pregnant woman screened
was calculated.
Results: An additional 27% of HIV-infected women were detected during the intervention period as the annual HIV
screening increased from pre- to post-intervention (55% to 79%, p < 0.001) among antenatal care (ANC) attendees
under the NRHM. A greater increase in HIV screening was observed in PHCs/SCs. The proportions of functional
FICTCs increased from 47% to 97% (p < 0.001). Additionally, 93% of HIV-infected pregnant women were linked to
anti-retroviral therapy centers; 92% of mother-baby pairs received Nevirapine; and 89% of exposed babies were
enrolled for early infant diagnosis. The incremental cost-effectiveness ratio was estimated at INR 44 (less than 1 US$)
per pregnant woman tested.
Conclusions: Integrating HIV screening with the broader Rural Health Mission is a promising opportunity to scale
up the PPTCT program. However, advocacy, sensitization, capacity building and the judicious utilization of available
resources are key to widening the reach of the PPTCT program in India and elsewhere.
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Prevention of parent-to-child transmission(PPTCT) remains
one of the key components of global HIV prevention ef-
fort [1]. HIV counseling and testing are a fundamental
part of PPTCT programs and serve as an important entry
point for the provision of HIV services [2,3]. However,
despite several global initiatives and concerted national ef-
forts over the last decade, majority of pregnant women are
not aware of their HIV status [4]. The non-availability of
on-site HIV testing facilities, especially at the primary
health care level, results in missed opportunities for en-
rollment in the PPTCT program [5]. The success of the
PPTCT program requires bridging gaps in coverage and
providing effective preventive, diagnostic and therapeutic
services in primary health care settings [6].
The integration of programs working in broadly similar
areas is now seen as an important tool for achieving pro-
gram efficiency. Establishing synergies and linking HIV
programs with related health programs can be instrumen-
tal in effectively scaling up both programs [7-10].
The global health strategy for HIV and AIDS recom-
mends strengthening health systems by adopting cost-
effective, integrated service delivery models focusing on
expanding access to quality HIV services [7]. Estimating the
costs involved in any innovative model is essential as prece-
dence must be given to cost-effective approaches leading to
maximum HIV screening [4]. Specifically, such an approach
requires strengthening the linkages between HIV and ma-
ternal and child health (MCH) programs at the primary
care level, and task shifting to enhance the utilization of hu-
man resources. In developing countries like India, MCH ac-
tivities are a vital part of health programs and PPTCT needs
to be dovetailed with such programs for better outcomes.
In 2010, an estimated 35% of pregnant women received
an HIV test in low and middle-income countries, up from
7% in 2005 [4]. In India, only 23% of pregnant women
tested for HIV [4], while in Maharashtra, according to the
program data 55% (1,196,254) [11] of pregnant women
were screened for HIV in the year 2010–11, indicating a
low screening volume.
The objectives of this paper are: (1) to study the feasibil-
ity of integrating the PPTCT component of the National
AIDS Control Program (NACP) with the MCH compo-
nent of the National Rural Health Mission (NRHM) by of-
fering HIV screening at the primary health care level and
assessing its benefits and impact in increasing HIV reactive
diagnoses; and (2) to estimate the incremental cost-effective




Until recently, the PPTCT program [12], a component of
NACP [13] under the National AIDS Control Organization(NACO) [14], was being conducted in parallel with the
MCH component of the NRHM program. The PPTCT
program is rolled out through integrated testing and
counseling centers (ICTCs) located at tertiary/secondary
level government hospitals, facility-based ICTCs and
public-private partnership facilities. The NRHM provides
MCH services at all levels of health care; in particular,
antenatal care (ANC) at village-level primary health centers
(PHCs)/ sub centers (SCs) through village nurses assisted
by a cadre of community health care workers called accre-
dited social health activists (ASHAs) [15]. In 2010, the
Ministry of Health and Family Welfare (MOHFW) and
NACO called for the convergence of NACP with its flag-
ship program, NRHM [16].
The Maharashtra State AIDS Control Society (MSACS)
[17], working with NACP across 33 districts in Maharash-
tra (one of the six high prevalence states in India), piloted
a project to integrate HIV screening at NRHM primary
health care level facilities in Satara district. This district,
which is predominantly rural, has traditionally been a high
HIV prevalence districts with an antenatal HIV prevalence
of 1.63% in 2007 and 0.50% in 2008 [18]. The intervention
included biannual outreach activities at PHCs/SCs, initiat-
ing facility-based ICTCs (FICTCs) at all round-the-clock
PHCs (24X7 PHCs), making existing FICTCs functional
and, subsequently, training PHC/SC nurses to screen for
HIV at the village level. ”Functional” means that the ICTC
is equipped to screen for HIV, and has trained staff to pro-
vide pre- and post-test counseling, carry out HIV testing
as per the national protocol and routinely provide HIV
screening (Figure 1).
The project was initiated with a situation assessment
of HIV in the district, followed by advocacy and sensitization
of district political, administrative and health heads. These
district leaders mobilized and directed trained staff at
PHCs to initiate FICTCs at their centers and to ensure
their functionality. A cascade model was adopted for the
training and sensitization of health and other staff. A joint
plan for outreach activity at each PHC/SC was developed
to coincide with the antenatal clinic day/village health and
nutrition day. Focused IEC materials were used to create
awareness and generate demand among eligible pregnant
women (that is, all pregnant women who had not been
tested for HIV at a government facility during their
current pregnancy). The pilot project was formally
launched by the district guardian minister and administra-
tive head. The ASHAs mobilized eligible pregnant women
to visit PHCs/SCs where they were provided ANC and
voluntary HIV counseling and testing, after obtaining in-
formed consent. Mobile ICTCs were used to facilitate
HIV screening in hard-to-reach areas. Post-test counseling
was carried out and results were shared on the same day.
Early linkages with the nearest anti-retroviral therapy
(ART) centers were facilitated through counselors and
Figure 1 NACP -NRHM integration – the Satara pilot project.
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the process.
To garner the benefits of the sensitized system and to
ensure sustainability of the integration process, training
on HIV screening using rapid testing (based on NACO
protocol) was conducted for PHC/SC nurses at the vil-
lage level following the second phase of outreach activ-
ities. The village nurses soon initiated HIV screening at
the village level.
To summarize, the approach adopted to integrate HIV
screening at the primary health level was through advo-
cacy with district political/administrative/health heads,
sensitization and capacity building of health staff, gener-
ating demand through focused communication, joint
micro-planning to ensure better access to HIV counsel-
ing and testing, use of rapid HIV testisting at the village
level and monitoring the program.
Data
The reference period for the intervention was April 2011 to
March 2012. The preceding year was considered as the
benchmark or the pre-intervention period. Data on out-
reach activities were collected on a weekly basis and careful
expenditure monitoring of all the items were undertakenduring the pilot phase. Routine program data on HIV
screening with health facility level break-up and cost data
collected and compiled by the District AIDS Prevention
Control Unit (DAPCU), Satara were used for analysis. The
information gathered from the monitoring data used in
the current study did not include individual identifiers.
The main outcome indicator to measure the feasibility
and acceptability of integration was the pre- and post-
intervention increase in HIV screening among ANC at-
tendees. The benefits of integration were measured in
terms of additional ANC women detected as HIV reactive,
responsiveness of the district authorities, sustainability of
the intervention and sensitization of health workers. Dir-
ect indicators were not available to measure all the bene-
fits; hence, proxy indicators were used. The proportionate
increase in HIV-infected pregnant women diagnosed was
measured. The responsiveness of the district authorities
was measured as the pre- and post-intervention difference
in the following variables:
i. Number of functional facility-based ICTCs.
ii. Number of ANC attendees screened at PHCs/SCs.
iii. Number of ANC attendees screened for HIV by
nurses at the village level.
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HIV screening measured each month was assumed to re-
flect the sustainability of the intervention, while the gap
in the period excluding outreach activity was used to
measure the sensitization of NRHM health staff. Addition-
ally, sensitization was indirectly measured as the propor-
tion of ANC attendees screened for HIV by nurses at
the village level.
The incremental costs were calculated, and the incre-
mental cost-effectiveness was estimated based on the dif-
ference in the number of ANC women screened for HIV
before and after the intervention. The major cost items
are as follows:
 Communication materials– posters, banners and
handouts.
 Training medical officers – training material and
logistics.
 Travel–mobile vans deployed, counselors/
technicians funded for travel, fuel, and maintenance
of mobile vans.
 Documentation.
The project did not involve any additional costs for
human resources, infrastructure and supplies like HIV
testing kits as the resources available with MSACS/
DAPCU and district NRHM were utilized. The travel
costs of counselors/ laboratory technicians for outreach
activities were covered by DAPCU under the routine
travel budget. Thus, the only additional cost incurredTable 1 HIV screening among pregnant women registered wi
Indicators
Total number of ANC registrations under NRHM
% women screened for HIV under NRHMa, c
Number of functional PHCs in the district
% functional PHCs with NRHM supported ICTC facilitiesa, d
HIV screening by type of ICTCb
Number of women screened for HIV
% screened at NACO-supported ICTCs (district/rural hospitals)e
% screened at NRHM-FICTCs (PHCs/SCs/village)e
% screened at public-private partnership ICTC clinicse
HIV screening at NRHM FICTCsb
Number of women screened under NRHM -supported ICTCs
% tested at PHC by laboratory technicianf
% tested at SC/village by nursef
ANC: antenatal care; SC: sub-center; ICTC: integrated counseling and testing center; PHC:
aZ-test.
bFisher’s exact test.
cAmong pregnant women registered for ANC at NRHM health facilities.
dAmong the number of 24X7 PHCs.
eAmong total number of pregnant women screened for HIV.
fAmong pregnant women screened for HIV at NRHM facility-based ICTC (PHCs/SCs/was the temporary deployment of mobile vans, training
of medical officers, printing of communication material
and documentation.
Statistical analyses
Simple descriptive statistics such as proportions, ratios
and means were used to present the results. Differences
in proportions were tested using Z-tests and Fisher’s
exact test, and the differences in mean values were
tested using t-tests. Trend analyses were conducted to
measure the proportionate gap between women regis-
tered for antenatal care and those screened for HIV,
functional FICTCs, ANC attendees screened at PHCs/
SCs and village level HIV screening of ANC attendees by
NRHM nurses. Cost-effectiveness was analyzed as the
incremental cost-effectiveness ratio per pregnant woman
screened.
Results
A total of 42,120 ANC attendees were screened for HIV
at the end of the intervention period, of which 11,223
(27%) were tested through the biannual outreach activity
of the program (not shown in tabular format). Annual
HIV screening of ANC attendees increased from 55%
pre-intervention to 79% post-intervention (p < 0.001)
(Table 1). Average HIV screening increased from 2,419/
month pre-intervention to 3,510/month post-intervention
(p < 0.001). Of those who tested HIV-positive, 70 were de-
tected in the pre-intervention period while 89 were de-
tected at the end of the intervention period: that is, a 27%th NRHM, Satara district, Maharashtra, India
Pre-intervention Post-intervention P value
52411 53239










primary health center; FICTCs: facility-based integrated counseling and testing center.
village).
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intervention.
As indicated in Table 1, the proportion of functional
FICTCs at 24X7 PHCs rose from 47% pre-intervention
to 97% post-intervention (p < 0.001). HIV screening at
NRHM-PHCs/SCs increased from 14% pre-intervention
to 23% post-intervention (p < 0.001). Village-level HIV
screening initiated by nurses during the intervention
period accounted for 6% of the total HIV screening and
25% of screening at the NRHM primary health care level
during the post-intervention period (p < 0.001).
The proportionate gap between ANC attendees regis-
tered and screened for HIV through the NRHM progres-
sively decreased from 39% in April 2011 to 14% in March
2012.This can be seen in Figure 2 which shows the
monthly movement of the variable over the two years,
with the gap narrowing between ANC registration and
HIV screening. The main spike in April 2011 is due to the
outreach activity of the program in phase 1, And the
shorter spike in October 2011 is due to outreach activity
in phase 2.
The difference in HIV screening numbers in ANC at-
tendees before and after the intervention was 13,098
(29,022 in 2010–11 and 42,120 in 2011–12) and the total
incremental cost required to implement the project was
INR 576,540 (approximately US$ 10676, 1 US$ = 54 INR),
which included training costs (INR 19,800), cost of print-
ing and distribution of communication materials (INR
491,320), travel costs (INR 61,560) for deployed mobile
vans inclusive of fuel, vehicle maintenance, and travel al-
lowance for accompanying drivers/counselors/technicians,
and documentation costs (INR 3,600). Table 2 indicates an
incremental cost-effectiveness ratio of INR 44 (less than
US$1) per pregnant woman tested.
In addition, as a result of integration where the primary
health system was equipped with required resources, 93%Figure 2 Decreasing gap between ANC registration and HIV screeningof HIV-infected women detected post-intervention were
linked to ART centers; 92% of mother-baby pairs received
Nevirapine as per the national protocol while 89% of ex-
posed babies were enrolled in a nearby infant diagnosis
program (not presented in tabular format).
Discussion
The study results suggest that the integration of HIV
screening at the primary health care level as part of a
comprehensive MCH program is feasible, beneficial, en-
hances the uptake of HIV testing, and facilitates wide
geographic coverage. In addition, the incremental cost-
effectiveness ratio post-intervention of INR 44 (less than
US$1) per pregnant woman tested demonstrates that the
integration of HIV screening at the primary health care
level is a low-cost approach and brings a large number
of pregnant women under HIV prevention services. In
the absence of alternative cost data for achieving the
same target of expanding HIV screening, the incremental
cost-effectiveness ratio can be used as a proxy indicator
to understand the financial implications of scaling up
HIV screening using an integrated approach.
Integrating HIV screening with regular village health
and nutrition days significantly scaled up HIV screening
among pregnant women with the judicious utilization of
the available resources within the two vertical health sys-
tems. In addition, this approach built the capacity of
village-level health care workers, such as PHC/SC nurses
and ASHAs, on HIV prevention and PPTCT issues.
Sensitization of village-level nurses and health workers
along with focused communication activities to generate
a demand in the community led to an increase in HIV
screening.
Advocacy and sensitization of district political, adminis-
trative and health heads have led to a more responsive, re-
sponsible and sustainable health system. These activitiesamong antenatal care attendees, Satara district.








Pre-intervention - 29022 576540/13098 = 44.01
Post-intervention 576540 42120
INR – Indian rupees.
*Cost items included the cost for printing of communication materials, training
of medical officers, travel to the field, and documentation.
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and HIV screenings at PHCs/SCs post-intervention. Fur-
ther it has led to the initiation of HIV screening by village
nurses immediately following their training. The interven-
tion has progressively reduced the gap between the regis-
tration of pregnant women for ANC and those screened
for HIV.
The integration approach also has led to task shifting
for HIV screening from MSACS staff to NRHM staff.
Several studies in other developing countries indicate
that such task shifting –including utilizing primary level
staff, such as nurses, for counseling and HIV testing at
rural health facilities leads to a higher level of acceptance
from the community [19] and is an effective strategy for
HIV treatment and care [20].
In addition, the intervention has shownd that the inte-
gration of health programs results in substantially lower
project costs as the major cost items, like infrastructure,
supplies and human resources, are already covered within
the program. Coordination and collaboration across differ-
ent authorities is the essence of this program; however un-
like other stand-alone programs, such an integrated
program uses existing mechanisms and systems to achieve
the stated objectives.
As shown in this study, it is possible to bring the ma-
jority of ANC attendees under the HIV prevention um-
brella by integrating vertical government programs (HIV
with MCH programs). The main advantage is the early
detection of HIV infection among pregnant women, pro-
viding them an opportunity to access a range of available
HIV care, support and treatment services and eventually
preventing the transmission of infection to the next gen-
eration. An additional benefit is that all ANC attendees
will receive pre-test HIV counseling, thereby empower-
ing women with the knowledge needed to live an HIV-
free life.
The many gains of such an integrated approach can
also be garnered from the fact that based on the same
design; the diagnosis and management of sexually trans-
mitted infections were scaled up in Satara district the
following year. These results corroborate earlier findings
on the integration of such programs [21-24] and the
cost-effectiveness of universal HIV screening of pregnant
women [25-27].This study is important given the lack of evidence
demonstrating the integration of the PPTCT program
with the broader health mission in India and elsewhere.
Thestudy results should be considered in light of certain
limitations. First, the use of indirect indicators to meas-
ure the benefits of the integrated approach from district
authorities and several individuals limits generalizability
of the results to a larger population level. Second, it was
difficult to measure and attribute the independent effects
of multiple intervention strategies used by the program
for HIV screening. Third, other events promoting HIV
testing that occurred concurrently during the interven-
tion period may have influenced the outcome. Fourth,
this design lacks a control group; therefore we could
only demonstrate change and not attribution. Despite
these limitations, the results show that a low incremen-
tal cost can have several advantages for HIV prevention
effort with integration.
Conclusions
Integrating HIV screening with the broader NRHM is a
promising opportunity to scale up the PPTCT program.
However, advocacy, sensitization, capacity building and
the judicious utilization of available resources are key to
widening the reach of the PPTCT program in India and
elsewhere.
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